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DETAILED ACTION 



Claim Rejections - 35 USC §112 



1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 2 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 2 discloses contradictory information in that the of the 
exposure of the area sensor is dependent on the light propagation time, and the 
exposure of the sensor is independent of the light propagation time. Examiner will 
interpret the claim as being dependent on the light propagation time. 

3. Claims 13 and 14 are rejected under 35 U.S.C. 112, second paragraphias being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 13 refers to "unobnoxious" environment light 
on line 7, and claim 14 to "unobnoxious" differences on line 6. It is unclear what is 
meant by this and there is no support for the word in the specification. The examiner will 
interpret this to mean uniform. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 



(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
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applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claim 1, 3-5, 11-12, and 14-17 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Yahav et al. USPN 6,091 ,905 (hereinafter "Yahav"). 

Claim 1 discloses, "a three-dimensional measurement method for measuring a 
distance to a plurality of positions on an object by projecting light and receiving light 
reflected from the object, said three-dimensional measurement method comprising the 
steps of: projecting a pulse light on an object; receiving light reflected from the object by 
an area sensor comprising a plurality of photoelectric conversion elements; controlling 
the active/inactive timing of the area sensor such that the photoelectric conversion 
elements are exposed to light with a timing synchronously with the pulse light projection; 
and measuring the distance to each photoelectric conversion element based on the 
output of the area sensor." 

Yahav discloses a three-dimensional camera, and a system for accurately 
determining the distance to various objects and portions of objects in a scene (col. 1 
lines 4-8). A source of radiation 10 (figure 1) directs radiation at the scene (col. 3 lines 
8-9). This radiation is visible or infrared radiation, such as laser radiation or stroboscope 
light (col. 3 lines 16-17). Yahav further states that one can use both continuous radiation 
and pulsed radiation (col. 6 lines 29-31). The system further includes a detector to 
receive the radiation reflected from the object in the scene (col. 3 lines 19-20). The 
detector may be any suitable detector with a suitable number of gray levels including, a 
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photographic camera, electronic camera, video camera, or a CCD camera (col. 3 lines 
22-26). A CCD has a plurality of photoelectric conversion elements. Yahav further 
discloses that the simultaneous control of the source modulator 1 6 and detector 
modulator 18 may be synchronous so that the operation of both radiation source 10 and 
detector 12 is affected in the same way at the same time, i.e., synchronously (col. 4 
lines 14-33). Finally the system further determines the distances to various objects and 
portions of objects in the scene being examined (col. 4 lines 36-39). 

Regarding claim 3, Yahav discloses that during each cycle, both laser 10 and 
reflected radiation are active for a time a and are inactive for a time b. The times a and 
b may be the same or different (col. 5 lines 2-5). 

Regarding claim 4, as seen in figures 2, the CCD follows a cycle where it is 
active for a time period a and inactive for a time period b, thus an exposure would be. 
obtained for each time period a giving multiple exposures. 

Regarding claim 5, as seen in figure 3 Yahav discloses that radiation source may 
be modulated harmonically (col. 5 lines 57-59). Thus a plurality of exposures is obtained 
within a period of pulse light projection. 

Claim 1 1 is similar to claim 1 thus the same arguments apply equally to the 
limitations of claim 1 1 . Claim 1 1 further discloses that while the sensor is active, the 
light received by the sensor being converted to electric signal relative to quantity of the 
received light. Yahav discloses analyzing the radiation detected by detector 12, and 
since the detector can be a CCD this includes converting the light to an electrical signal. 
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Regarding claim 12, as can seen in figure 2 there are a plurality of time frames 
wherein the emission time eriod is repeated and the sensing time period is repeated to 
synchronize with the emission time period in the time frame. As stated above a distance 
data is obtained by the electric signal. 

Regarding claims 14-15, Yahav discloses that during each cycle, both laser and 
reflected radiation are active for a time a and are inactive for a time b. The times a and 
be may be the same or different (col. 5 lines 2-5). 

Claim 16 has similar limitations to claim 1, thus the same arguments used for 
claim 1 apply equally to claim 16. 

Regarding claim 17, Yahav discloses that the detector may be a CCD camera 
(col. 3 line 26). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 2, 6,8-10, and 18-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yahav et al. USPN 6,091 ,905. 

Regarding claim 2, Yahav discloses all of the limitations of claim 1 and that the 
distance is measured by analyzing the radiation detected by the detector 12 (col. 4 lines 
34-39). Yahav does not explicitly disclose that the amount of exposure of the area 
sensor is dependent on the light propagation time. However it is well known that with 
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conventional film the degree of exposure is determined by the exposure time and for 
this the examiner declares official notice. Yahav discloses that multiple types of 
detectors may be used and one of these is a photographic film camera (col. 3 lines 25- 
26). Thus it would have been obvious at the time of the invention to one of ordinary skill 
in the art to control the sensor such that the amount of exposure of the area sensor is 
dependent on the light propagation time since this is the conventional method. 

Claim 6 discloses, "A three-dimensional measurement device for measuring the 
distance to a plurality of positions on an object by projecting light and receiving the light 
reflected from the object, said three-dimensional measurement device comprising: a 
projector for projecting pulse light on an object; an area sensor comprising a plurality of 
photoelectric conversion elements for receiving light reflected from the object; a 
controller for controlling the ON/OFF states of the photoelectric elements with a timing 
synchronized with the pulse light projection; and a processor for eliminating the 
fluctuating component of the received light intensity due to distance or reflectivity of the 
object from the amount of exposure obtained based on the ON/OFF control." 

The projector and sensor limitations have already been discussed in the above 
rejection. Yahav further discloses a mechanism for controlling the source modulator 16 
and detector modulator 18 to be synchronous (col. 4 lines 14-28). Yahav further 
discloses alternate activating and deactivating of radiation source 10 and the detector 
12 (col. 3 lines 37-40). 

Yahav does not explicitly disclose a processor for eliminating the fluctuating 
component of the received light intensity. Yahav discloses that dividing the intensity of 
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each pixel during the continous period by the intensity of the same pixel during the 
pulsed period can compensate for differences in reflectivity of the object (col. 6 lines 39- 
49). 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to use a processor to eliminate the fluctuating component of the received 
light intensity due to reflectivity using a processor based on the modulated sensor and 
detector control. Applicant has not disclosed that doing so provides an advantage, is 
used for a particular purpose or solves a stated problem. One of ordinary skill in the art, 
furthermore, would have expected Applicant's invention to perform equally well with the 
method disclosed by Yahav because Yahav also compensates for the differences in 
reflectivity of the object. 

Therefore, it would have been obvious to one of ordinary skill in this art to modify 
Yahav with a processor for carrying out the procedure he discloses to obtain the 
invention as specified in claim 6. 

Claim 10 discloses, "a three-dimensional measurement method for measuring a 
distance to a plurality of positions on an object by projecting light and receiving light 
reflected from the object, said three-dimensional measurement method comprising the 
steps of: sequentially projecting light of a first luminance distribution and light of a 
second luminance distribution on an object; receiving light reflected by the object in 
each projection cycle by a solid state area sensor comprising a plurality of photoelectric 
elements; and measuring the distance to each photoelectric element based on the 
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output of the solid state area sensor in a first projection and the output of the solid state 
area sensor in a second projection." 

Claim 10 has similar limitations to claim 1 , therefore only the differences will be 
addressed. Yahav discloses receiving the light reflected by a CCD (col. 3, line 26), 
which is a solid state sensor. As discussed above the detector measures the distance 
from the CCD to the object based on the intensity detected, and this is based on the 
varying radiation source. 

Yahav does not explicitly disclose sequentially projecting light of a first luminance 
distribution and light of a second distribution on an object. However Yahav does 
disclose that the word modulate discussed is intended to include any varying of the level 
of operation or any operating parameters of the radiation source and detector (col. 3 
lines 33-40), and the radiation and detector source can be physically blocked with a 
shutter 17 or similar element (optical unit) (col. 3 lines 40-44). Yahav further recites that 
the radiation source may be modulated harmonically as shown in figure 3, which can be 
seen as projecting multiple luminance distributions produced by moving the shutter. 
Furthermore Yahav discloses that the source of radiation can be a stroboscopic light 
(col. 3 line 17), which inherently projects light of varying luminance distributions. If a 
harmonic modulation is used then the detector would receive light in each recurring 
cycle as shown in figure 3. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to project a first luminance distribution and a second luminance 
distribution to measure the distance of an object. Applicant has not disclosed that 
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projecting a first luminance distribution and a second luminance distribution provides an 
advantage, is used for a particular purpose or solves a stated problem. One of ordinary 
skill in the art, furthermore, would have expected Applicant's invention to perform 
equally well with stroboscopic light or a harmonically modulated radiation source 
because they are also projecting various luminance distributions. 

Therefore, it would have been obvious to one of ordinary skill in this art to modify 
Yahav by projecting two different luminance distributions instead of a sinusoidally 
varying luminance distribution to obtain the invention as specified in claim 8. 

Claim 8 is dependent on claim 6, and discloses similar limitations to claim 10, 
thus the arguments above apply equally to the rejection of claim 8. 

Regarding claim 9, since the detector device is a CCD and the modulation is 
done harmonically it would be obvious to one of ordinary skill in the art that the control 
of the photoelectric elements is accomplished differently for each line of the area 
sensor. 

Claim 18 is dependent on claim 16. Yahav does not explicitly disclose that the 
sensor uses a metal-oxide semiconductor. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to use a metal-oxide semiconductor as a sensor. Applicant has not 
disclosed that using a metal-oxide semiconductor provides an advantage, is used for a 
particular purpose or solves a stated problem. One of ordinary skill in the art, 
furthermore, would have expected Applicant's invention to perform equally well with a 
CCD because it also detects the intensity of the light. 
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Therefore, it would have been obvious to one of ordinary skill in this art to modify 
Yahav with a metal-oxide semiconductor to obtain the invention as specified in claim 18. 

Regarding claim 19, a CCD has a plurality of pixels, and furthermore Yahav 
discloses compensating for reflectivities by dividing the intensity of each pixel during the 
continous period by the intensity of the same pixel during the pulsed period (col. 6 lines 
45-50). 

6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yahav in 
view of Tanaka USPN 6,252,655. 

Yahav discloses the limitations of claim 6. 

Yahav does not disclose expressly an internal optical path, wherein the 
measurement value is corrected in accordance with the amount of exposure. 

Tanaka states that there is a reflectivity problem in the prior art that makes it 
difficult to measure the distance of an object with high accuracy (col. 1 lines 42-55). To 
solve this problem Tanaka discloses an internal optical path that is used for obtaining a 
predetermined standard level employed for light quantity equilibration (col. 1 lines 51-54 
and lines 65-67). This equilibration can be read as a correcting of the light. 

Yahav & Tanaka are combinable because they are from the same field of 
endeavor of distance measuring using a pulse emitting system. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to use an internal optical path with the invention of Yahav to correct the 
measurement value in accordance with the amount of exposure. 
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The suggestion/motivation for doing so would have been to solve the problem 
caused by highly reflective objects. 

Therefore, it would have been obvious to combine Yahav with Tanaka to obtain 
the invention as specified in claim 7. 

7. Claims 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yahav 
in view of Kitajima et al. USPN 4,947,202 (hereinafter "Kitajima"). 
Yahav discloses the limitations of claim 12. 

Yahav does not disclose expressly that emission is stopped in a second time 
frame while the sensing time period is repeated, wherin the distance data is obtained as 
uniform environment light. 

Kitajima discloses in figure 7 that a first luminance distibution 39 is obtained 
when the sensor array 2 receives any one of the reflection lights 18, 24, and 27, and a 
second luminance distribution 40 is obtained without the use of the auxiliary light beam 
15a (col. 8 lines 45-51). 

Kitajima & Yahav are combinable because they are from the same field of 
endeavor of distance measurement. 

At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to stop the emission while continuing to detect ambient light. 

The suggestion/motivation for doing so would have been to account for the 
ambient light that is entering the system. 
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Therefore, it would have been obvious to combine Yahav with Kitajima to obtain 
the invention as specified in claim 13. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John B Strege whose telephone number is (703) 305- 
8679. The examiner can normally be reached on Monday-Friday between the hours of 
8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh Mehta can be reached on (703) 308-5246. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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